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(54) PAYMENT DEVICE AND SALES PROCESSING DEVICE

(57) A payment device (100) includes a plurality of
antennas (14a, 14b, 14c) and a payment unit. The pay-
ment unit performs a payment process for payment in
which a payment service associated with a respective

one of the plurality of antennas is used in accordance
with start of wireless communication for the payment
process via the respective one of the plurality of anten-
nas.
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Description

FIELD

[0001] Embodiments described herein relate generally
to a payment device and a sales processing device.

BACKGROUND

[0002] There is a plurality of types of contactless elec-
tronic money payment services in which common com-
munication schemes are used. Therefore, in a payment
device and a sales processing device corresponding to
electronic money payment, in the related art, it is neces-
sary to recognize which electronic money payment serv-
ice is used before payment data stored in a storage me-
dium is acquired through contactless communication.
Therefore, an operator designates a service. That is,
when an electronic money service is used, an operator
takes trouble to perform an operation of designating one
service among a plurality of types of payment services.
In view of such circumstances, it is desirable to reduce
the trouble of the operation by the operator.

SUMMARY OF INVENTION

[0003] To solve such problem, there is provided a pay-
ment device comprising:

a plurality of antennas; and
a payment unit configured to perform a payment
process for payment in which a payment service as-
sociated with a respective one of the plurality of an-
tennas is used in accordance with start of wireless
communication for the payment process via the re-
spective one of the plurality of antennas.

[0004] Preferably, the payment device further compris-
es a display device having a display surface, wherein
each of the plurality of antennas is disposed variously
along the display surface.
[0005] Preferably still, the payment device further com-
prises a touch sensor disposed along the display surface
and over the plurality of antennas.
[0006] Preferably yet, the touch sensor and the plural-
ity of antennas are transparent such that a display pro-
vided by the display device is visible through the anten-
nas and the touch sensor.
[0007] Suitably, the payment device further comprises:

a communication unit configured to perform wireless
communication with an external device via the plu-
rality of antennas; and
a switching unit configured to switch between the
plurality of antennas connected to the communica-
tion unit in response to the communication unit failing
to perform the wireless communication with the ex-
ternal device via a currently active one of the plurality

of antennas.

[0008] Suitably still, the external device is an integrated
circuit tag.
[0009] The invention also relates to a payment device
comprising:

a display device;
a plurality of antennas superimposed on the display
device and mutually disposed along a display sur-
face of the display device;
a control unit configured to control the display device
such that a screen indicating an image for identifying
a payment service associated with the correspond-
ing antenna is displayed in each of a plurality of re-
gions corresponding to each of the plurality of an-
tennas on the display surface when the payment
service to be used is selected from a plurality of pay-
ment services; and
a payment unit configured to perform a payment
process for payment by using the payment service
associated with a respective one of the plurality of
antennas in accordance with start of wireless com-
munication for the payment process via the respec-
tive one of the plurality of antennas.

[0010] Preferably, the payment device further compris-
es a touch sensor superimposed on the display surface
of the display device and configured to detect a touch
position, wherein the plurality of antennas is disposed
between the touch sensor and the display surface of the
display device.
[0011] Preferably still, the control unit controls the dis-
play device such that an image for identifying one or more
payment services permitted to be used with regard to a
transaction are shown as available.
[0012] Preferably yet, the payment device further com-
prises:

a communication unit configured to perform wireless
communication with an external device via the plu-
rality of antennas; and
a switching unit configured to switch between the
plurality of antennas connected to the communica-
tion unit in response to the communication unit failing
to perform the wireless communication with the ex-
ternal device via a currently active one of the plurality
of antennas;
wherein the payment unit performs the payment
process for payment in which a payment service as-
sociated with the antenna connected to the commu-
nication unit by the switching unit is used when the
communication unit starts the wireless communica-
tion.

[0013] The invention also concerns a sales processing
device comprising:
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a registration unit configured to register a sales com-
modity;
a display device;
a plurality of antennas superimposed on the display
device and mutually disposed along a display sur-
face of the display device;
a control unit configured to control the display device
such that a first screen for an operation of registering
the sales commodity is displayed when the registra-
tion unit registers the sales commodity, and a second
screen indicating an image for identifying a payment
service associated with each of the plurality of an-
tennas is displayed in each of a plurality of regions
corresponding to the plurality of antennas on the dis-
play surface when the payment service to be used
is selected from a plurality of payment services; and
a payment unit configured to perform a payment
process of paying a payment price with regard to
sales of a commodity registered as the sales com-
modity by the registration unit by using the payment
service associated with a respective one of the plu-
rality of antennas in accordance with start of wireless
communication for the payment process via the re-
spective one of the plurality of antennas.

[0014] The invention further relates to a sales process-
ing method comprising the steps of:

registering a sales commodity;
displaying a first screen, on a display device, for an
operation of registering the sales commodity is dis-
played when registering the sales commodity;
displaying a second screen, on the display device,
indicating an image for identifying a payment service
associated with each of a plurality of antennas is
displayed in each of a plurality of regions corre-
sponding to the plurality of antennas on the display
surface when the payment service to be used is se-
lected from a plurality of payment services, the plu-
rality of antennas being superimposed on the display
device and mutually disposed along a display sur-
face of the display device; and
performing a payment process of paying a payment
price with regard to sales of a commodity registered
as the sales commodity by the registering step by
using the payment service associated with a respec-
tive one of the plurality of antennas in accordance
with start of wireless communication for the payment
process via the respective one of the plurality of an-
tennas.

[0015] The invention further concerns a computer pro-
gram comprising instructions which, when the program
is executed by a computer, cause the computer to carry
out the steps of the method above.
[0016] The invention also relates to a computer-read-
able medium having stored thereon the computer pro-
gram above.

DESCRIPTION OF THE DRAWINGS

[0017] The above and other objects, features and ad-
vantages of the present invention will be made apparent
from the following description of the preferred embodi-
ments, given as non-limiting examples, with reference to
the accompanying drawings, in which:

FIG. 1 is a block diagram illustrating a main unit cir-
cuit configuration of a checkout device according to
an embodiment;
FIG. 2 is a diagram schematically illustrating dispo-
sition of antennas in FIG. 1;
FIG. 3 is a flowchart illustrating information process-
ing by a processor in FIG. 1;
FIG. 4 is a flowchart illustrating the information
processing;
FIG. 5 is a diagram illustrating an example of a form
of a registration screen;
FIG. 6 is a diagram illustrating a first method selec-
tion screen; and
FIG. 7 is a diagram illustrating a second method se-
lection screen.

DETAILED DESCRIPTION

[0018] Embodiments provide a payment device and a
sales processing device capable of reducing trouble of
an operation by an operator.
[0019] In general, according to one embodiment, a
payment device includes a plurality of antennas and a
payment unit. The payment unit performs a payment
process for payment in which a payment service associ-
ated with one antenna is used in accordance with start
of wireless communication for the payment process via
the one antenna among the plurality of antennas.
[0020] Hereinafter, an example of an embodiment will
be described with reference to the drawings. In the em-
bodiment, an example of a checkout device that has func-
tions of a commodity registration device registering sales
commodities and a payment device performing a process
of paying prices of the registered sales commodities will
be described.
[0021] FIG. 1 is a block diagram illustrating a main unit
circuit configuration of a checkout device 100 according
to the embodiment. The checkout device 100 according
to the embodiment is also called a self-checkout device,
a self-checkout type of point-of-sales (POS) terminal, or
a self-registration device. The checkout device 100 is
mainly operated by a shopper. Accordingly, the shopper
is an operator of the checkout device 100. Here, a store
clerk can also be an operator of the checkout device 100.
[0022] The checkout device 100 includes a processor
1, a main storage unit 2, an auxiliary storage unit 3, a
measuring unit 4, a display device 5, a touch sensor 6,
a fixed scanner 7, a handy scanner 8, a printer 9, an
automatic change machine 10, a card reader 11, a prox-
imity communication unit 12, a switcher 13, antennas
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14a, 14b, and 14c, a communication unit 15, and a trans-
mission path 16. The processor 1, the main storage unit
2, and the auxiliary storage unit 3 are connected by the
transmission path 16 to configure a computer that per-
forms information processing to realize various functions
of the checkout device 100.
[0023] The processor 1 is equivalent to a central unit
of the computer. The processor 1 performs information
processing to realize various functions of the checkout
device 100 in accordance with an information processing
program such as an operating system, middleware, and
an application program. The processor 1 is, for example,
a central processing unit (CPU).
[0024] The main storage unit 2 is equivalent to a main
storage unit of the computer. The main storage unit 2
includes a nonvolatile memory region and a volatile mem-
ory region. The main storage unit 2 stores at least a part
of the information processing program in the nonvolatile
memory region. The main storage unit 2 stores data nec-
essary for the processor 1 to perform a process of con-
trolling each unit in the nonvolatile or volatile memory
region in some cases. The main storage unit 2 uses a
volatile memory region as a work area in which the proc-
essor 1 can appropriate rewrite data. The nonvolatile
memory region is, for example, a read-only memory
(ROM). The volatile memory region is, for example, a
random access memory (RAM).
[0025] The auxiliary storage unit 3 is equivalent to an
auxiliary storage unit of the computer. For example, an
electric erasable programmable read-only memory
(EEPROM), a hard disk drive (HDD), or a solid-state drive
(SSD) is used as the auxiliary storage unit 3. The auxiliary
storage unit 3 stores data used for the processor 1 to
perform various processes or data generated through a
process by the processor 1. The auxiliary storage unit 3
stores a part of the information processing program in
some cases.
[0026] The measuring unit 4 measures the weight of a
registered commodity. The display device 5 displays var-
ious screens for informing an operator of various kinds
of information on a display surface. Some of the various
screens configure a graphical user interface (GUI). For
example, a liquid crystal panel or the like is used as the
display device 5. The touch sensor 6 is superimposed
on the display surface of the display device 5 and detects
a touch position when a touch operation on the display
surface is performed. Thus, the touch sensor 6 receives
a touch operation for operating the GUI.
[0027] The fixed scanner 7 images a held commodity
and then identifies a barcode displayed on the commodity
through image processing. Then, the fixed scanner 7 out-
puts information indicating the identified barcode to the
processor 1. As the fixed scanner 7, another type of
known device that identifies a barcode using reflection
of laser light can be used. The fixed scanner 7 may have
a function of identifying a commodity using an object rec-
ognition technology based on a feature of an image of
the commodity.

[0028] The handy scanner 8 is generally carried and
used by the operator. The handy scanner 8 reads a bar-
code displayed on a commodity and outputs information
represented by the barcode to the processor 1.
[0029] The printer 9 includes a receipt printer and a
journal printer. The receipt printer issues various certifi-
cates by printing various kinds of information on a receipt
sheet. The various certificates are receipts or the like
representing content or the like of a commercial transac-
tion. The journal printer prints journal data including in-
formation printed on a receipt sheet by the receipt printer
on a journal sheet. The journal sheet is retained inside
the checkout device 100 as long as a maintenance per-
son is not taken out the journal sheet. The journal data
may be stored in the auxiliary storage unit 3 in association
with a transaction code for identifying an individual trans-
action and may be printed on a receipt sheet by the re-
ceipt printer as necessary. In this case, it is not necessary
to include the journal printer in the printer 9.
[0030] The automatic change machine 10 receives in-
put coins and paper money. The automatic change ma-
chine 10 discharges coins and paper money as change.
The card reader 11 reads credit data recorded on a credit
card and outputs the data to the processor 1. The credit
data represents a credit card number, a holder name, an
expiration period, a card brand, and the like.
[0031] The proximity communication unit 12 performs
proximity wireless communication with an integrated cir-
cuit (IC) tag for electronic money payment via any of the
antennas 14a, 14b, and 14c. That is, the proximity com-
munication unit 12 is an example of a communication
unit. The switcher 13 switches connection of the antenna
to the proximity communication unit 12 among the an-
tennas 14a, 14b, and 14c in a time division manner. That
is, the switcher 13 is an example of a switching unit. The
antennas 14a, 14b, and 14c each transmit and receive
radio waves used for the proximity communication unit
12 to perform proximity wireless communication with an
IC tag. Separate payment services provided by different
electronic money payment service providers are associ-
ated in advance with the antennas 14a, 14b, and 14c,
respectively. Any payment service may be arbitrarily as-
sociated with each of the antennas 14a, 14b, and 14c
and a designer or a manager of the checkout device 100
may decide the association.
[0032] The communication unit 15 performs data com-
munication with a device (not illustrated) connected to a
communication network (not illustrated) in conformity
with a predetermined communication protocol. A local
area network (LAN) is generally used as the communi-
cation network. However, as the communication net-
work, the Internet, a virtual private network (VPN), a pub-
lic communication network, a mobile communication net-
work, and the like can be appropriately used in combi-
nation with or independent of the LAN. A known device
in conformity with a communication scheme of the com-
munication network can be used as the communication
unit 15. A partner device with which the communication
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unit 15 performs the data communication is, for example,
a POS server or the like. The transmission path 16 in-
cludes an address bus, a data bus, and a control signal
line and transmits data and a control signal exchanged
with each of the connected units.
[0033] FIG. 2 is a diagram schematically illustrating
disposition of antennas 14a, 14b, and 14c. In FIG. 2, the
same reference numerals are given to the same ele-
ments illustrated in FIG. 1. The antennas 14a, 14b, and
14c are each disposed on the display surface of the dis-
play device 5 at postures in which a direction intersecting
the display surface is an orientation direction. The anten-
nas 14a, 14b, and 14c are disposed to be separated from
each other along the display surface of the display device
5. The antennas 14a, 14b, and 14c are formed of a trans-
parent conductive material and transmit a screen dis-
played on the display device 5. The touch sensor 6 is
disposed over the display device 5 and the antennas 14a,
14b, and 14c. The touch sensor 6 is also transparent and
transmits a screen displayed on the display device 5.
Thus, the display screen on the display device 5 can be
viewed through the touch sensor 6 and the antennas 14a,
14b, and 14c. That is, the display device 5 and the touch
sensor 6 configure a touch panel with the antennas 14a,
14b, and 14c interposed therebetween.
[0034] Next, an operation of the checkout device 100
that has the above-described configuration will be de-
scribed. The processor 1 performs information process-
ing to be described below when the checkout device 100
is set to an operation mode in which a process of checking
out shopping of a shopper is performed in response to
an operation by the shopper.
[0035] The main storage unit 2 or the auxiliary storage
unit 3 stores an information processing program that de-
scribes information processing to be described below.
The information processing program may be stored in
the main storage unit 2 or the auxiliary storage unit 3 in
hardware transfer of the checkout device 100 or may be
transferred separately from the hardware. In the latter
case, the information processing program may be record-
ed on a removable recording medium such as a magnetic
disk, a magneto-optical disc, an optical disc, or a semi-
conductor memory or may be transferred via a network.
In the latter case, for example, the information processing
program is supplied as a version-updated program and
is written on the auxiliary storage unit 3 by the processor
1 in accordance with an artificial operation. The informa-
tion processing program is substituted with the same kind
of another information processing program stored in ad-
vance in the main storage unit 2 or the auxiliary storage
unit 3.
[0036] FIGS. 3 and 4 are flowcharts illustrating infor-
mation processing by the processor 1. The information
processing described below is exemplary and a change
in a procedure of some processes, omission of some
processes, or addition of other processes can be appro-
priately made.
[0037] In Act1, the processor 1 performs an initializa-

tion process such as clearing of a commodity list. The
commodity list is a list of sales commodities of one com-
mercial transaction target and is stored in the main stor-
age unit 2 or the auxiliary storage unit 3. The commodity
list includes a commodity code for identifying at least
each of the sales commodities. The commodity list may
include data such as a commodity name, a unit price,
and the like of each of the sales commodities. In Act2,
the processor 1 displays a registration screen on the dis-
play device 5. The registration screen is a screen for an
operation of registering sales commodities.
[0038] FIG. 5 is a diagram illustrating an example of a
form of a registration screen SC1. The registration screen
SC1 shows a button group BG1 and areas AR1 and AR2.
The button group BG1 includes 15 buttons. Each function
can be allocated in advance to each button included in
the button group BG1. The button group BG1 may include
any number of buttons and any function can be allocated
to each button, or a designer, a manager, or the like of
the checkout device 100 may appropriately decide the
number of buttons and a function allocated to each but-
ton. In the example of FIG. 5, one button located at the
right corner among the buttons included in the button
group BG1 is allocated as a button for instructing to pro-
ceed to registration finishing and payment. Other buttons
of the button group BG1 are allocated to buttons for des-
ignating a commodity registered as a sales commodity.
[0039] The area AR1 shows a commodity name, a
number, and a unit price of a sales commodity designated
most recently. A text string of "COMMODITY G," "1
PIECE(S)," and "128 YEN" indicates a commodity name,
a number, and a unit price, respectively. The area AR2
shows a total number and a total amount of registered
sales commodities. For example, a text string of "6
PIECE(S)" and "1,363 YEN" indicates a total number and
a total amount. In FIG. 5, to facilitate understanding in-
formation shown in the areas AR1 and AR2, it is indicated
how many sales commodities are registered. However,
the processor 1 does not show the text strings indicating
the foregoing information regarding the sales commodi-
ties in the areas AR1 and AR2 in Act2.
[0040] In Act3, the processor 1 checks whether the reg-
istered sales commodities are designated. Then, when
the commodities are not designated, the processor 1 de-
termines that the result is no, and then the process pro-
ceeds to Act4. In Act4, the processor 1 checks whether
payment is instructed. Then, when the payment is not
instructed, the processor 1 determines that the result is
no, and then the process returns to Act3. Thus, the proc-
essor 1 waits until the commodity is designated or the
payment is instructed in Act3 and Act4.
[0041] The shopper picks up the purchased commod-
ities purchased by the shopper from a sales area and
brings the commodities to a checkout corner. The shop-
per stands before the checkout device 100 installed in
the checkout corner and performs a registration opera-
tion of registering the sales commodities. The registration
operation is an operation of causing the fixed scanner 7
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to read barcodes displayed on the sales commodities,
an operation of causing the handy scanner 8 to read the
barcodes, an operation of touching the buttons to which
the sales commodities are allocated on the registration
screen SC1, or the like. When the fixed scanner 7 has a
function of identifying commodities using an object rec-
ognition technology based on features of images of the
commodities, an operation of causing the fixed scanner
7 to image commodities such as fruits and vegetables to
which barcodes are not attached is also included in the
registration operation.
[0042] When one of the registration processes is per-
formed, the processor 1 determines in Act3 that the result
is yes, and then the process proceeds to Act5. In Act5,
the processor 1 updates the commodity list so that the
designated commodities are shown as the sales com-
modities. The processor 1 adds, for example, the com-
modities codes of the designated commodities to the
commodity list.
[0043] In Act6, the processor 1 updates the registration
screen displayed on the display device 5. The processor
1 updates display of the areas AR1 and AR2 of the reg-
istration screen so that content of the commodity list up-
dated as described above is reflected. Then, the proces-
sor 1 subsequently returns to the waiting state of Act3
and Act4. Accordingly, when the processor 1 performs
the information processing based on the information
processing program, the computer in which the proces-
sor 1 is a central unit functions as a registration unit that
registers the sales commodities.
[0044] When the shopper finishes shopping and finish-
es the registration of all the sales commodities, the shop-
per performs an operation decided in advance to instruc-
tion payment. For example, the shopper touches the but-
tons included in the button group BG1 on the registration
screen SC1 to give an instruction to move to payment.
When the touch sensor 6 detects the touches of the but-
tons, the processor 1 determines in Act4 that the result
is yes, and then the process proceeds to Act7.
[0045] In Act7, the processor 1 calculates a payment
price of all the sales commodities for selling. As a specific
process of calculating the payment price, a similar proc-
ess to a process performed in the same kind of another
checkout device can be applied.
[0046] In Act8, the processor 1 selects one of a plurality
of method selection screens prepared in advance in ac-
cordance with content of a transaction. The method se-
lection screen is a screen on which the shopper selects
a payment method. In the embodiment, a first method
selection screen and a second method selection screen
are assumed to be prepared.
[0047] FIG. 6 is a diagram illustrating a first method
selection screen SC2. The first method selection screen
SC2 shows buttons BU1 and BU2 and guidance images
GI1, GI2, and GI3. In FIG. 6, dotted lines indicate posi-
tions of the antennas 14a, 14b, and 14c and are not
shown on the first method selection screen SC2.
[0048] The button BU1 is a button for selecting pay-

ment in cash. The button BU2 is a button for selecting
payment by credit. The guidance images GI1, GI2, and
GI3 are images for guiding regions which IC tags ap-
proach when electronic money payment is used. The
guidance images GI1, GI2, and GI3 correspond to the
antennas 14a, 14b, and 14c, respectively, and display
positions of the guidance images GI1, GI2, and GI3 on
the first method selection screen SC2 are decided to face
the corresponding antennas. When the electronic money
payment is used in a payment service associated with
the corresponding antennas, the guidance images GI1,
GI2, and GI3 show frame lines indicating the regions to
which the IC tags approach and text messages. The text
message informs the shopper where the IC tag ap-
proaches when a certain payment service is used. The
method selection screen illustrated in FIG. 6 is a screen
in which a payment service which is "Service A" is asso-
ciated with the antenna 14a. Therefore, the text message
shown in the guidance image GI1 informs the shopper
that the IC tag has to approach the guidance image GI1
when the payment service which is "Service A" is used
as "TOUCH HERE FOR SERVICE A."
[0049] Accordingly, the first method selection screen
is equivalent to a screen that shows an image in which
a payment service associated with the corresponding an-
tenna can be identified in each of the plurality of regions
corresponding to the plurality of antennas on the display
surface of the display device 5. Accordingly, when the
processor 1 performs the information processing based
on the information processing program, the computer in
which the processor 1 is a central unit functions as a
control unit that controls the display devices such that
the screen is displayed.
[0050] FIG. 7 is a diagram illustrating a second method
selection screen SC3. In FIG. 7, the same reference nu-
merals are given to the same display elements as those
illustrated in FIG. 6 and the detailed description thereof
will not be repeated. The second method selection
screen SC3 shows buttons BU1 and BU21 and guidance
images GI1, GI21, and GI31. The second method selec-
tion screen SC3 shows the buttons BU21 and the guid-
ance images GI21 and GI31 instead of the button BU2
and the guidance images GI2 and GI3 on the first method
selection screen SC2. In FIG. 7, frame lines of the button
BU21 and the guidance images GI21 and GI31 are indi-
cated by dotted lines, and this represents to be unavail-
able by gray-out display.
[0051] The processor 1 selects the second method se-
lection screen SC3 when commodities for which only
cash payment or electronic money payment is permitted
in Service A are included in sale commodities, and se-
lects the first method selection screen SC2 in other cas-
es. When commodities for which combinations of permit-
ted payment methods are different are considered to be
sales commodities, a method selection screen adapted
thereto is prepared. Three or more method selection
screens may be prepared. In Act9, the processor 1 dis-
plays the method selection screen selected in this way
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on the display device 5.
[0052] In Act10, the processor 1 instructs the switcher
13 to start scanning by the antennas 14a, 14b, and 14c.
At this time, the processor 1 instructs the switcher 13 to
select a scanning pattern decided in advance in associ-
ation with the method selection screen selected in Act8.
For a scanning pattern corresponding to the first method
selection screen, for example, the antennas 14a, 14b,
and 14c are selected in this order. For a scanning pattern
corresponding to the second method selection screen,
for example, only the antenna 14a is selected normally.
The designer, the manager, or the like of the checkout
device 100 may appropriately decide the scanning pat-
tern. The switcher 13 connects one of the antennas 14a,
14b, and 14c to the proximity communication unit 12 in
the designated scanning pattern.
[0053] In Act11 of FIG. 4, the processor 1 checks
whether the payment method is designated. Then, when
the payment method is not designated, the processor 1
determines that the result is no, and then the process
proceeds to Act12. In Act12, the processor 1 checks
whether the proximity communication unit 12 enters a
state in which the proximity communication unit 12 can
communicate with the IC tag. Then, when the proximity
communication unit 12 cannot communicate, the proc-
essor 1 determines that the result is no, and then the
process returns to Act11. Accordingly, the processor 1
waits until the payment method is designated or the prox-
imity communication unit 12 can communicate in Act 11
and Act12.
[0054] When payment using cash or a credit is desired,
the shopper touches the button BU1 or the button BU2
to designate the cash payment or the credit payment.
When the touch sensor 6 detects such a button touch,
the processor 1 determines in Act11 that the result is yes,
and then the process proceeds to Act13. In Act13, the
processor 1 decides the designated payment method as
a payment method to be used.
[0055] In Act14, the processor 1 displays the payment
screen in accordance with the decided payment method
on the display device 5. The payment screen is a screen
for prompting a shopper to perform a payment operation
in accordance with the payment method. For example,
a payment screen by the cash payment is a screen for
prompting a shopper to input cash into the automatic
change machine 10. For example, a payment screen by
the credit payment is a screen for prompting a shopper
to cause the card reader 11 to read a credit card. In Act15,
the processor 1 waits until the payment operation is per-
formed. Then, when the cash is input to the automatic
machine 10 or the credit card is read in the card reader
11, the processor 1 determines that the result is yes, and
then the process proceeds to Act21.
[0056] When the shopper desires payment using elec-
tronic money, an IC chip on which electronic money data
for the payment service to be used is recorded is held to
the display surface of the display device 5 so that the IC
chip approaches a guidance image in accordance with

the payment service. For example, when the electronic
money payment in accordance with the payment service
A is used, an IC chip corresponding to the payment serv-
ice A is held to the display surface of the display device
5 so that the IC chip approaches the guidance image GI1.
[0057] Then, when the IC chip is located within a sen-
sitivity range of an antenna facing a guidance image
which the IC tag approaches among the antennas 14a,
14b, and 14c and the switcher 13 selects this antenna,
the proximity communication unit 12 enters a state of
communication with the IC tag. In this case, the proximity
communication unit 12 instructs the switcher 13 to stop
scanning. After the instruction, the switcher 13 keeps se-
lecting the antenna selected at that time. Thereafter, the
proximity communication unit 12 reads electronic money
data recorded on the IC tag from the IC tag through wire-
less communication. The electronic money data repre-
sents an identification code, a balance, and the like of
electronic money. The IC tag records the electronic mon-
ey data related to a plurality of payment services in some
cases. Accordingly, the proximity communication unit 12
reads the electronic money data related to a payment
service associated with the antenna selected by the
switcher 13 from the IC tag. This process may be per-
formed autonomously by the proximity communication
unit 12 or under the control of the processor 1.
[0058] When the communication is possible in this
way, the processor 1 determines in Act12 that the result
is yes, the process proceeds to Act16. In Act16, the proc-
essor 1 checks whether the switcher 13 selects a first
antenna. Then, when the switcher 13 selects an antenna
decided in advance as the first antenna among the an-
tennas 14a, 14b, and 14c, the processor 1 determines
that the result is yes, and then the process proceeds to
Act17. In Act17, the processor 1 decides electronic mon-
ey payment by a first payment service as the payment
method to be used. The first payment service is a pay-
ment service associated with the first antenna. When the
first antenna is the antenna 14a and the payment service
which is "Service A" is associated with the antenna 14a,
as described above, the first payment service is a pay-
ment service which is "Service A." Thereafter, the proc-
essor 1 causes the process to proceed to Act21.
[0059] In Act18, the processor 1 checks whether the
switcher 13 selects the second antenna. Then, when the
switcher 13 selects an antenna decided in advance as
the second antenna among the antennas 14a, 14b, and
14c, the processor 1 determines that the result is yes,
and then the process proceeds to Act19. In Act19, the
processor 1 decides electronic money payment by the
second payment service as the payment method to be
used. The second payment service is a payment service
associated with the second antenna. When the second
antenna is the antenna 14b and the payment service
which is "Service B" is associated with the antenna 14b,
the second payment service is a payment service which
is "Service B." Thereafter, the processor 1 causes the
process to proceed to Act21. When the switcher 13 se-
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lects an antenna decided in advance as a third antenna
among the antennas 14a, 14b, and 14c, the processor 1
determines in Act18 that the result is no, and then the
process proceeds to Act20. In Act20, the processor 1
decides electronic money payment by the third payment
service as the payment method to be used. The third
payment service is a payment service associated with
the third antenna. When the third antenna is the antenna
14c and the payment service which is "Service C" is as-
sociated with the antenna 14c, the third payment service
is a payment service which is "Service C." Thereafter,
the processor 1 causes the process to proceed to Act21.
[0060] As described above, the processor 1 causes
the process from Act15, Act17, Act19, or Act20 to pro-
ceed to Act21. In Act21, the processor 1 acquires pay-
ment data for the payment process in accordance with
the decided payment method. In the case of cash pay-
ment, the payment data is data or the like of an input
price counted by the automatic change machine 10. In
the case of credit payment, the payment data is credit
data or the like read by the card reader 11 from a credit
card. In the case of electronic money payment, the pay-
ment data is electronic money data or the like read by
the proximity communication unit 12.
[0061] In Act22, the processor 1 performs a payment
process of paying the payment price calculated in Act7
using the payment method decided in Act13, Act17,
Act19, or Act20. The processor 1 uses the payment data
acquired in Act21 in the payment process. Here, a similar
process to a process performed by the same kind of an-
other checkout device can be applied to the payment
process.
[0062] As described above, when wireless communi-
cation for the payment process starts via one of the an-
tennas 14a, 14b, and 14c, the processor 1 performs the
payment process of payment in which a payment service
associated with the antenna is used. That is, when the
processor 1 performs the information processing based
on the information processing program, the computer in
which the processor 1 is a central unit functions as a
payment unit that performs the payment process in this
way.
[0063] In Act23, the processor 1 operates the printer
9 to issue a receipt. Thus, the series of processes related
to one transaction is completed. Accordingly, the proc-
essor 1 returns the process to Act1 of FIG. 3 and prepares
for starting a process related to a next transaction.
[0064] As described above, in the checkout device
100, a shopper who tries to make payment using elec-
tronic money may approach an IC tag to an antenna as-
sociated with a payment service to be used among the
antennas 14a, 14b, and 14c. That is, the shopper can
make electronic money payment by a desired payment
service without designating a payment service, for ex-
ample, operating a button. Therefore, it is possible to
reduce trouble of a shopper who is the operator.
[0065] In the checkout device 100, a shopper can ap-
proach an IC tag to an antenna associated to a payment

service to be used when the shopper approaches the IC
tag to one of the guidance images GI1, GI2, and GI3 in
accordance with a guidance in the guidance images GI1,
GI2, and GI3 shown on the first method selection screen
SC2. Since work of the shopper at this time is an ap-
proach of the IC tag to the display surface of the display
device 5 in accordance with display on the display device
5, this work is intuitive work. Thus, it is possible to further
reduce the trouble of the shopper.
[0066] In the checkout device 100, an operation of reg-
istering sales commodities is also received through a
touch operation on the display surface of the display de-
vice 5. Thus, one of the work and work for selecting a
payment service can also be performed on the display
surface of the display device 5.
[0067] In the checkout device 100, the antennas 14a,
14b, and 14c are disposed to be superimposed on the
display surface of the display device 5. Therefore, a sep-
arate distance between the antenna and the IC tag ap-
proached to the display surface is shorter than when the
antennas 14a, 14b, and 14c are disposed on the rear
surface side of the display device 5. Therefore, a com-
munication environment between the IC tag and one of
the antennas 14a, 14b, and 14c can be satisfactory and
a possibility of reliable communication being performed
can be high.
[0068] In the checkout device 100, when there is a pay-
ment service which is not permitted to be used for pay-
ment in view of the registered sales commodities, a meth-
od selection screen on which the guidance image GI1
related to a service permitted to be used is available is
displayed as in the second method selection screen SC3.
Therefore, a shopper can easily approach the IC tag to
the antenna associated with an available payment serv-
ice.
[0069] The embodiment can be modified in various
forms as follows. The checkout device 100 is adapted to
a process of selling commodities in a sales store and can
also be realized as a sales processing device of a differ-
ent form such as a vending machine, a ticket machine,
an advance payment food ordering machine, etc.
[0070] The checkout device 100 performs each proc-
ess of the registration, the calculation of a payment price,
and the payment, but can also be realized as an account-
ing device that calculates and pays a payment price
based on a registration result in another device without
performing the registration or the registration and the cal-
culation of the payment price or a payment device that
pays a payment prices calculated in another device.
[0071] The antennas 14a, 14b, and 14c may be dis-
posed on the rear surface side of the display device 5.
Alternatively, the antennas 14a, 14b, and 14c may be
disposed so that the antennas 14a, 14b, and 14c are not
superimposed on the display device 5.
[0072] Any one of the antennas 14a, 14b, and 14c may
not be provided. Alternatively, one or more antennas may
be additionally provided in addition to the antennas 14a,
14b, and 14c.
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[0073] A plurality of proximity communication units 12
may be provided. In this case, the same number of prox-
imity communication units 12 as the number of antennas
may be provided and each of the antennas may be con-
nected to each of the proximity communication units 12.
In this case, the processor 1 may decide a payment serv-
ice to be used in accordance with a state in which any of
the plurality of proximity communication units 12 can
communicate with the IC tag. Alternatively, a plurality of
proximity communication units 12 less than the number
of antennas may be provided and each antenna may be
connected to any of the plurality of proximity communi-
cation units 12. In this case, the processor 1 may decide
a payment service to be used in accordance with whether
any of the plurality of proximity communication units 12
communicates with the IC tag via a certain antenna.
[0074] Some or all of the functions realized by the proc-
essor 1 through the information processing can also be
realized by hardware such as a logic circuit that performs
information processing which is not based on a program.
The foregoing functions can also be realized by combin-
ing software control with the hardware such as the logic
circuit.
[0075] While certain embodiments have been de-
scribed, these embodiments have been presented by
way of example only, and are not intended to limit the
scope of the inventions. Indeed, the novel embodiments
described herein may be embodied in a variety of other
forms: furthermore, various omissions, substitutions and
changes in the form of the embodiments described herein
may be made without departing from the scope of the
inventions. The accompanying claims and their equiva-
lents are intended to cover such forms or modifications
as would fall within the scope of the invention.

Claims

1. A payment device comprising:

a plurality of antennas; and
a payment unit configured to perform a payment
process for payment in which a payment service
associated with a respective one of the plurality
of antennas is used in accordance with start of
wireless communication for the payment proc-
ess via the respective one of the plurality of an-
tennas.

2. The payment device according to claim 1, further
comprising a display device having a display surface,
wherein each of the plurality of antennas is disposed
variously along the display surface.

3. The payment device according to claim 2, further
comprising a touch sensor disposed along the dis-
play surface and over the plurality of antennas.

4. The payment device according to claim 3, wherein
the touch sensor and the plurality of antennas are
transparent such that a display provided by the dis-
play device is visible through the antennas and the
touch sensor.

5. The payment device according to any one of claims
1 to 4, further comprising:

a communication unit configured to perform
wireless communication with an external device
via the plurality of antennas; and
a switching unit configured to switch between
the plurality of antennas connected to the com-
munication unit in response to the communica-
tion unit failing to perform the wireless commu-
nication with the external device via a currently
active one of the plurality of antennas.

6. The payment device according to claim 5, wherein
the external device is an integrated circuit tag.

7. A payment device comprising:

a display device;
a plurality of antennas superimposed on the dis-
play device and mutually disposed along a dis-
play surface of the display device;
a control unit configured to control the display
device such that a screen indicating an image
for identifying a payment service associated with
the corresponding antenna is displayed in each
of a plurality of regions corresponding to each
of the plurality of antennas on the display surface
when the payment service to be used is selected
from a plurality of payment services; and
a payment unit configured to perform a payment
process for payment by using the payment serv-
ice associated with a respective one of the plu-
rality of antennas in accordance with start of
wireless communication for the payment proc-
ess via the respective one of the plurality of an-
tennas.

8. The payment device according to claim 7, further
comprising a touch sensor superimposed on the dis-
play surface of the display device and configured to
detect a touch position, wherein the plurality of an-
tennas is disposed between the touch sensor and
the display surface of the display device.

9. The payment device according to claim 7 or 8, where-
in the control unit controls the display device such
that an image for identifying one or more payment
services permitted to be used with regard to a trans-
action are shown as available.

10. The payment device according to any one of claims
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7 to 9, further comprising:

a communication unit configured to perform
wireless communication with an external device
via the plurality of antennas; and
a switching unit configured to switch between
the plurality of antennas connected to the com-
munication unit in response to the communica-
tion unit failing to perform the wireless commu-
nication with the external device via a currently
active one of the plurality of antennas;
wherein the payment unit performs the payment
process for payment in which a payment service
associated with the antenna connected to the
communication unit by the switching unit is used
when the communication unit starts the wireless
communication.

11. A sales processing device comprising:

a registration unit configured to register a sales
commodity;
a display device;
a plurality of antennas superimposed on the dis-
play device and mutually disposed along a dis-
play surface of the display device;
a control unit configured to control the display
device such that a first screen for an operation
of registering the sales commodity is displayed
when the registration unit registers the sales
commodity, and a second screen indicating an
image for identifying a payment service associ-
ated with each of the plurality of antennas is dis-
played in each of a plurality of regions corre-
sponding to the plurality of antennas on the dis-
play surface when the payment service to be
used is selected from a plurality of payment serv-
ices; and
a payment unit configured to perform a payment
process of paying a payment price with regard
to sales of a commodity registered as the sales
commodity by the registration unit by using the
payment service associated with a respective
one of the plurality of antennas in accordance
with start of wireless communication for the pay-
ment process via the respective one of the plu-
rality of antennas.

12. A sales processing method comprising the steps of:

registering a sales commodity;
displaying a first screen, on a display device, for
an operation of registering the sales commodity
is displayed when registering the sales com-
modity;
displaying a second screen, on the display de-
vice, indicating an image for identifying a pay-
ment service associated with each of a plurality

of antennas is displayed in each of a plurality of
regions corresponding to the plurality of anten-
nas on the display surface when the payment
service to be used is selected from a plurality of
payment services, the plurality of antennas be-
ing superimposed on the display device and mu-
tually disposed along a display surface of the
display device; and
performing a payment process of paying a pay-
ment price with regard to sales of a commodity
registered as the sales commodity by the regis-
tering step by using the payment service asso-
ciated with a respective one of the plurality of
antennas in accordance with start of wireless
communication for the payment process via the
respective one of the plurality of antennas.

13. A computer program comprising instructions which,
when the program is executed by a computer, cause
the computer to carry out the steps of the method
according to claim 12.

14. A computer-readable medium having stored thereon
the computer program of claim 13.
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